sJs&> 

AjuLuJI fUa^VI (j^asu 


AjLiUi g.1 3-v^i / \xA\ dliall ^ic. 


aJLic. , -ila*. 


pliuJ 


aliC- fllui :uLib 

A_uJjVI AAlill 4_i*»aaJI /jjjjjj (_uU 

AjujSM cjUbJVI -1 

(JjiauiIIj (_ya jSfl -2 

AjujSM -3 

Aoj)jIujVI Jjkl IaIS <UuuiL Axijj^l AajJ — 4 

JS 

^Uil Jill Uajj £$>» jj*j -5 

uJaAll Jji-6 

CJJrffl -7 

( _ r All*Jl Aj^utlSL (jjjVI ^ cjjSjjII — 8 

Ajjj -10 
lj!\ jZ1\ Jbul -11 
<—i£lj£SI ^Jaujj SJja -12 

jU&l jj* -13 


-14 

<—£j j£ll ljLaou^j — 15 
(iljLill j cAjjUII ljIjUI j UjjAlIs —16 
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oJuc- , _ilajftliui 


4_x_)Luj c-U^-nS / dllall ^alc. 


A^SLa 

\ ^JiSjJL a ^-ik' ^111 j cAjULuJ) ftUaiSH (j^a*j £j-a dliiSI i5 i QjlJ jjaH ^Jbu 

4-dliH LLua&Ij <j-a jjiSil ja£i A_^jS Jjalau] Igda ^2j 

ft 1 kvi ^ clila^V Aialj dj*ui& AJLuj clu2 Jl2 j 

,j_a <-.l food aU ( j_a 4 -uiluJI oi& jaC- jUJl ,5 jjjfr tiULajj AjuLui 

oJL_Aj .lill&lj ^Ic- kjf i AomLmVI AJoujiJI db>tilljJlj cftUaiSn oIa JjLau 

lalllll 

AjujSM —1_ 

j (jiajSn (J^ ^ — 2 

AjujSM -3 

A_u)jlutVl ^iaLLall AjluuIL Ajtijj^) SjljaJI AajJ — 4 

# 

fU]| UajJ IfJJjPj (jAA*iIl jijai JJ*J -5 

uilalll JJ-6 

gjj*» -7 

( _ 5 _aJl*J) duSjUI Aj^ulISL <—uSjall — 8 

Ajjj -10 
Jbui -11 
SJja AajJ -12 

jta&l -13 
^USaj^l -14 

<—dil <n< <iVi —15 
djlaall j cAjjUI! dljSilj UjjAUa —16 


...LijaHj Jjaoll 
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oJLlC- , filial 


4_x_)Lijo c- 1 3-rs.i / lillall ^Ic. 


H>S 


<M^> 


JuASI 


AjujVI t^UUjVj -1 

iJj ^jj ( _ r ^_jAj Jluuj 4Jli 4 jujS?I ejlftLau^l (j i (j^ CulL )3) 

^ ujjail Jj fJ JUU1I Jj ^'j cr^' J1 

. <—ij& jtuuil dUub (JJmi (jj-ajil oUjL 
< ^JC’ ljLaUj^I ^ujjj (ji LLaixj La£ li£ft 
tltuai L$iHj . jjIaaSI J&utf cfi US .aSj^JI 
.^Jlui Ikk lift j SUaJ) j <iiSi£ 
<jjSj Jft t^^cSfl JUui oUjI dUft (jjU 
J1 j^-jj 52 JJ Uilc. ^IjLaJI JUUII 

cjjiaJI jjSj Jftj ¥?¥ Je-Sfl ^1 fUuJI 

u' -V 2^4 JiU 

Lajjai Ifcilc- djaaj j (Jjuxj (j^J$\ ^Iouj ^ j lma 4 jujS?I uUUjVI 

^ jJfli Vj (Jjfc* ^Uji Jjjla Jc- jjaJ ijUc- 4^atxSI JLui oUjLj ^jajI 
jlixail Jjjjla ( jls> jj-uJI Uc j ! j-ail ^1 Jj-aV ^Jc-SM ^1 f UwJI 

.Lj^IaJI dUjb djaaj (jajS Aj^aJI 1 nWj ^ jlja^all Jjj jjall 

IIIJLAl o^jVI JjiSJVj 

(_rft o-UI <> 4^»USIj <UlIaI! q# L^ajL jl ljaj ^211 cjtftUjtfli 
.^iUIl I ^Ualj jft U£ ,(j^J^\ <j jlu4^» ^jic- *Uj«ujj-a]| CjIaUj^I 


JUJail 

/ 

1 _ 

\ 

_r 

J 

\ 

L 

/ 
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4_x_)Li lilkll ^ic. 


oliC. ^ Q U ■ ^ ^ C-LL..] 

AiiaU) (jli t JLauiII dl^jl jjjiu LaOjx2 sLxjI j£J JjfiSH LusjI Uoltj 

jJjj La£ .^Lu*J) JjSVI jA aLaJ^I (illj ^ J- 4 ^La-yJI 1 ^-jS ^HVn ( _ 5 3 

...li^Aj ^jxJI J&M <-o*-^ fUjL J&l c> (jt£ ^J- cr^' j^l ^ 
JLaJkll olaut Uj^jjla (j-aj ???JLuiJI oLslj! jA I4A (jl <_flj*J t_iu£ ,j£ij 

!£jjSn c^W 4 j±*j £okL*J 

<_ji (J-uauJI AjuLLa l^jouui S-Iju jjjxil t$J *j 

tJjiaj I jjj .lilij blaj&l <jj&l Aj4ajj ccjjjxJIj 

i JUaifl Jj SJjJaa <jAj c5>a}M <JJ^ 4^ Jj 

. ^jl\ jjJjj SjjXa-all ^Ltuil 



Ijli .La Jj 4_i2l£ AJLjlall oIa <j£jj — ^IjxaJI ^a Lalaj 

iSj^j cr^' «^tjJ UjSj <i 

. oL^jL dj^Jajc (_j j*JI dbub 
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4_x_)lai / (jaa.Vl \ a \\ ^Ic. 


oJLlC- , kht.s-XA C-LloJ 


Jj f 1-iaAVI 4 ja%^| alilc-j a~\ all j ^j^aJI (jjSjJU (j- 9 - 9 tlu£ I j|j 

jaaaa un c ja£Vt <-ajJt a ^ ja£J) <jjJU aalaa ^jaJ Jai^a (j- 9 JLaaall 

(^4JI) uyil Jj U^laliluil ^ U4JU ^ u 1 -^' 

jaJia la£ t jJLuflVI aa^l <_$ji_uall <jaju aalaa -ia' 

. ulil^aJI -b.iaj ^aLluJ 4_Laj . ^tall 



Little Dipper ' 


l5ji* ‘ (_>“*a i" >1 n 


Calaj 

Big Dipper 


•$ahll 


' 2003 Jerry Lodriguss 
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aJLic. , -ila*. 


pLluj 


A_x_)Li \x\\ dliall ^ic. 


l jSn ~2 

A_j| UjILa AJajla. yjjLLI A-alfr ^a^J l!l!£ La IjJiS 

5 = !* ^ f S i If 

1 . 3 ^ 1 j IjjjxuIuj I^-La q^jVI ljjjjS) jl cI^JILa ,jjj |jl^|j IjIajILuj 

!!!!!!l^-ilC' (jiuatil Jj-y-., „ A \\ ^4 j ^jVI d 3 jjaV 

.^JLui Uxk lift £)] JjSl J VI ^yja-utj V JjaII lift £ajJ\ LaAjC' c?i\J 

^ Ja-# ^ jjAj ^&1a cijxj V ^>1 o^jVli 

(J*A ‘SAjIa 4_ajIxaII oift ^>Mft VI jIAaII V u-aIj • JjVI jL* 

^A^l ^ (jAA^kll (ipjji) u'^ Jj ‘■kftS JL^Ij j Zja Aj $^j|iJt£ 
.^Uil Jljlil ^ La£ jl-Ull lift puij (jlAJJ .^JJJJjII (jjjtft 



i^jai 30 Ajjla iaoa. tfluaaj Aijj c^j^aLuflj jlXall lift ^uijl 

c 

.^jjJ jl Jj^aV Jjj 

LLaLaI Ai jj]| ^ic- (yjjjjLoSI jl )jj,«aV-ll Jjjjll JLaxLwjL JopJI lJIjLI Cuj 
. jLutll La£ (j<aLuflj]| ( xlij LijA \\ xJu i^joi 10 U£ Axuil (jjij ULu^j 

^3a> JjaLaIj jjjdJlA Jkj du2kj u -njnl l ^^13 Jj* Ajjjjll Js> 

# # 

(J^util A_ilc- (j ill JUJI I ift ^Auj t <_£ jjI J A_uli t&lx-A IjLulA ^UJJJ 

.Ajjjjj (jJl^l ^ ^UII f—jll ^ <JJJ La£ (JAA^tll 

(jiajVI Cjj—i& U^I&J 
A*jI (J is\ *£jVI (J 
j' 1 **” 11 aJasj 

tf—«jll (> Jflaj La£ 
CjIjIajL£JL IftAxj (jli 
0J-^ 152 ujjI—Sj 
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A_x_)Li pLLaaj / \x\\ dlla]l 


o-iic. , qJ^x. 


C-lloj 


<j_J 1 g jli i( jmamiII AJaftj Ljjiii J j\ ‘^j^a-iJaail J ^_u<xi LaJlI&j tl jIa ijLS 

Vj cijlAj_L£ Vj cIjIa Ja. Vj tii^lj £>A 

# S 5 

fj Ic- £JJijaJ) lift ^ualS IjIaJjS (jjj^La <luui I^-La L-ijjjlm Jj cIjIaJjS 

# # 

uJ a_j Ljiuj jlXail J AdjaJI oift ^jjj .IjIaJjS (jjala 147 <—ijUj Aau 

ji Jj 111 1 W^aj !!!!!! l^alfr oLaJI ^Isla uJ&3 j) q^J^\ lj^jo^I ji IAjI 

? 

AjdixA AILula IjIaqjj^La Auui jILLaj ijjj < _ J a3) A1 Lula 3I oift 

.Uiuflj Jll AiUaSI Aja£ dua. (jjj o^jSfl ^Jouj Jc SLadl AauulL 
((JjiamII (jA ^jiajS?l lj!J jab AJ&IxIaII A-aJlaII dua. <ja lift 

Jjla foa^a. Jl JjaJl« LgJIi ojft jll diaa^a lj JajSfl ddjaJ jJ 

0 4 J] o^jVI diSjaj jJ jt ®La-SI CjIajIa jSIjj (> £laj 

(—i ajLL> la '*i jIa 1 gn°l ja£ oUaJI i^LajIa Ljiiij lj-LaaIS £UjaJI ljSjS jI.1a 
<jji__AA. LJjLJSj jliftAJ (jaiAdJI (jfr IftiXJ jjxj <ja ^cjl JC- JijJLA 
. ^ajJaaJ I j £jS?l £jj Ajjli^SI tfjSji. <j CjIjIajL^I 

ilfl . LUjA 2 _III ^Uaj ja] Ika. li^a (jaLAdJI dild ^LajIxaI AjaaISL La! 

< _ 5 __Aj i_fljil_ a J_ft La IgJa jSilui LjlSjaJI (jA iJixSI IgJ Jj lij) AjjIj 6wul 

J j_a. ^jjlauiI] djajj o^ajVI JLa ^ft La£ ^ju lift jja-a J^a. Ajjlxdl LgdSja. 

oi_ft <jj_a] (»JJ 25 J| ^Uaj oiaAII o^j J 

.Ojjill 

^jaall JL J-a oja-All jSja Jja. IftjlJU J l^jSja. <^A AajIaII AdjaJlj 

S 5 # 

i! (_yUuSil) lil .AjjIj/IjIaJjS 20 j-wu Adui jjjIa 225 j£ oia,lj ojji 

.A£ jaJI A_uli Jj AojU; 


‘ Lui Ll 
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4_x_)Lui dliall ^ic. 


oJLlC- , kht.siA ^liui 



4ju jVI J, »uai]l ~3 

j|,1a cj ( jlc- ujSjju JjjLuJ) 2 .iul! ij5 i LIjla jjj La ^S> IjLajC-I 

ci * * ^ Jja> Q^ajSf! 

S 5 

.<jjuuj 1II (jfr IjIa^IH <LuuH. J-Sjlaj ljjjSjj iltln 

(ji 1_ aj ‘^lll! J&fual! Jljxol! JLuiiS 4 _ajJjlaI! o^b { jls- bbufrl 

Aiaij ^yi (JaauII! £ja LbjlXa ^ ^j t-ijjjij <_>iajS?! 
j—aJ c4_ji <jj£j cS^I J^Al! La jSfl (j& (j^Aull! JjlLuj 
LaJ—I cj ?£jSf! (j —2 (jAajSf! ^ La.iifr c<_>2ajSM C>a ^LaJiI! l fl<^lll £jHuj 

<Wo*j»±*l\ J o^jSf! uj^ 

£j—£j LaJ__ 1& t i^a I I ^-lialLi JW® cr^ ^illj £Jj^l v'j^' 

(jiajSfl (jj_ £j LaJ _Ifr fllulll J^aSj ^ (Jaa-uiII (jjj AjjjS (j^ajS?! 

• £jV! ^ (jjjAuoI! S^jxj 
!!!!!! <jjjHII Qa ^ ^ tJAj 

a I I u* jaj c> ^LaJiI! t>j<A\ <Ju-aj £l Ljj^ 

tj—2 ^ 4jfc^ ^2 ! u ^jHaaJ I ^ <jijSf!j fHuli! J^aL jajj c£jV! 

!4jujS?I Jjjuaiib (jjuabll! Jja UjlXa ^ Igjtij-a 

d*! II U—C' ^ 4iaH ^ cs& * f^ai ! ^ cAjSf! &J* c> 

HI&L-uj j <ull& < aj^tl ^yi ^yJLaJll! 5 j£l\ l iuaj ^ Sj!j^J! 

?fLLui oj^aSj VliLud jl^lll JjL HLaIa . JjIS! ljI&Luj 12£* ^a jjSI 
^—II JHH (fllutll jl^J ^a Jjlal t-flauall jl^J IjLaI lj\j* ^ic- Vj! ^liall 
(jj£j LaaI& o^jSf! (j-« ^LajHI) l fl<<illl (ji f Hull! JjuaS aJlLHaI! <UalII! 

. llH. (jiaxJI (jlaj La£ c^juaJiI! ^1! <Ualj ujfl! <_yi 

j_g_j II j! < A AII O' ^LHHJI jL^J <> Jjlal (-Huall jl^J J»aj jj III QjUJjil t -u^ all 
; Jj »2 AaLjj , g III jLuuaII ^a 4JjHa Jjjifl t jj^ail jL^J ^JSV! ^>uullll 4 *hVi 

L5^ . (J jLa^all p\ ^OuuV! JLa^ jLulaJI 1 JJb ^Lfijj) UJ j>tU t ^Hui 
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A_X_)Li c-lj-vsi / dliall ^lIc. 


oJLlC- , qJ-ax.^i.Q c-Lloj 


f- I j)"i iuiVI (JL&iui jUaj^jll j)\ Xa 4j4^a& ^AAiutii AjlcuI j^j£j ljlu^JI 

fj 11 Aj jx il 1 jl£_oj LU A ua illj jjSVI jfr ^* a 'j A j| fj\ ^i^jVI 

^ 11\ (jjtaJill Aa-uil la ijIuj AjjI J Jijjua Lii^a S jl j^JI UjLajJ P Ujj) c -ujoi j 

A SlfiS J JLa-j L_A4 tflj" 1 ■ jVI SjjIj JLaJj c^Jj^aaJ) ^ua^II ^Jl A_u jj£j 
a * ■*■j 1& AJafiLuJI AiiUaJI jj2.Jj Aaa£ jj£jS .a jjj£ flux JjSJjJI ji ^la-uiVI 

4_iiLa 4jLuj) jj£j Clua. ‘p-lluill ^ L aa ‘ ^ jj£! AaLulaJ) 

.pLLui _ja£! 

Aa_uiVi la__ 4_jjl j L-fcU^I J jsu Jj^aAll <»JjL£| jl Jjauj L&a JaajU 

jaull A±aS ^^Sc. jjjj Iaa tUjAa ^ <^Aj AauuvaI] 

JSLaj JjU Ujja-Aj (Jjwuitll Jja <jjajSfl jljjJ ^1 till j Jjajj .<jjajSfl ^^Sc- 

.(JjjauiII Jja (j^ajSfl (jljjJ (j jlutA ^Uuil <_$ Jj-aaJl J&3JI jfr 23.4 

1 i-i^ail ji jjjjjaj jjill (JjjLLSI jjj ^jluill UaaJI lift ^1 AjIu jl Uoltj 
IAj UaaJI lift ^auaijolj .(JjjauiII ^Jl LgJ Alaftj ljjS) ^ (jjajSfl j&i LaJjfr Jaj 
jLui — II (jjjjJ — 11 j n_yu»jail\ Jja < _ r aJjiftVI (jiajSn jlXa ^1 3 JjaJL AjI Ai1\ j-a 
•(jlpl-“' c>ajVI jja-a Aaa^j ^ajJJ j\lal\ lift ^ajJ cr^^' 



j _C- I_gJ Pa_i ljjSI ^1) Q^aauaail ^>ajVI jj^a AjI L-fljLuaj S$j 

(_Luaj) jlLuJ AaualL pHukll jj£j AJli jjoia 147 JjlajJ (_yiAut .SI 
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oJuc- , _ilajeliui 


4_x_iLuj g.l3r>J / (jAJ.Vn^all dllall ^alc. 


! (j-a uLuolIl ylLuJ Aj^uoSL l J^aSj t (jijSfl (j-a ^LaJoIl 

• 4ju£SM iajlu AjjIJ uWjII j q^jSM jja-a <j^L-a uiuu iHa j 

jlui II u-i^ ^jj <_$1 AUj AjjIjIujVI CiLulAH £j£jj 

u—2J <j j$jj cAC-Luj 18 'f 6 "'‘ 11 a]| AjJLuH)j c 23.4“ jIujVI Jxall 

• cS-ia-M jlJU 4 jAj^ dli ^ Jljjll 
152 JaL_*jj ijMvZil) £P t$J A*j Axi ^ ^i) £jS?l ^ q^jSM Udicj 

j c^JLaJall $jHI l L^aj (jlLuJ Aj^uoSL t. J^afl <jjH 4_jli Qjjla 

All a ^ Aoj) jIujVI CiLuIa^I <jjH j o j£JI l i^aj f HLAI 

6 fjVu« —<*I! Ajx^ailj t 23.4 Jxal! fJJ ^1 fjHI 

. Jl jjll ljSj (jUflj^jJI J)Xa ( _ylc- AjAj^afr l^jJUuji (jjHJ c<Lc-Luj 

^ij—uaj csAjjj joSI t^ajSfl SjHI <-L-aj <j! laa.!>U Ua <>j 

*s jja. jisi 

^JLaJLJI <UJajVI SjHI L iuall A^utlSL <—&LajVI CjAxj LaAl& -Afe-vM a 

w ;j iaJ' A_j AajSH S j—-HI l Ajj-JJL <_$ jluill jA ^ jjII All A <jli 

^Lajij_SI SjHI (. iuail <UwuIL JIAj&VI (JJ^j LaAjfr j .^aa-ua yjoiaJI j 

.Luaji ^j^ ^ (j-uHtJl j djHI l <UwaIL JIajcVI <jjH 

OH 1 gjte J Ua SjUVI j±Hij 

cJ—& Aj&IjHI OAA 2^1 j\\ (J& oHj .A±*A\ ija AA^-a ^Ull 

5 = 

—19 (jj—j A__xi|djjill ^ uJaj a! JIAj&VI iilafl l^J & jAa. Sjjfl 

.3/22 

CjA aj A2j .6/22— 19 (jJJ AjlS)^ uAaj Ali ^u-i^Laj^I Lai 
5j_jaII (j —i diA_aj A_i .9/23-20 0^ JIaj&VI 

.12/23-21 

( \\ t jli bua (jaiuafl j£ LjA^j Jj^att UlaakV UA (j* 

# # 

.Lua ,*Uyj31 JaLjjj cbt-a fHutllJ 
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oJuc- , _ilajeliui 


A_x_lLuj dllall ^J& 


AajI jlmVl Aa^ujb A»jj >all Sjljajl AajJ —4 

Jatiail J 5jljaJl ljIajJ Jjjj IjLaS t JU11 Jl j^bl (J^r\^i J £ jla jl 
???j<ajVl Jfr Jall-ail Jj AjluuIIj fl jiuVl 1 jj! j j^£. AxSljll 
Jc- AjJjjjC. ^a^tn jjj-aJill AjujI jV jAill Jl JlL j ill jjjoJI ujIjJI 

.*1jIujVI $jib Jalu 
!!!!! Uai lift j 

$ jib J& AjJ y£. LjjI J <Jj£j (jjj^jil AjujI jL jiaxjll SSUJU 1 jLaJ j jj V 

.*1 jiutfl 

f 1 jIujVI Sjib Jc AjJ \y£- I^jjujI jj£j V . 1 Jul tili j£ uLluoI AjjlaJl 

JlJlM! ^jj JljJ J JjjSj Uil& JjSfl Sj^Il ‘Al^Il J late <Jjjja VI 
<jJ IjIa^V . JjjaJl JlAjfrVl fjJ JljJ J jjli UH& AjuliUl SjaIIj < ! **jjj]1 

0*^ J'jJ u&isten m fjjii 

ljV^jVI ^JJ J1 jj J US La£ jUfljuil jlXa Jfr AjJj^C. yjj^illl AjuuiI jj£jj 
Afu-ulb jjlill u£&jV 1 fjj JljJ J jijl j!.1a Jc AjJjjtfij . Jj^H 

.Aj^jVI o j£Jl ‘ a^'tt ^Llu*] 

Sjib J& AjJjaC' (jj-aJill Ajuj 1 jj£i : JUIl ^UHLuiVl Jj J^aj J j Aj V i jj 
fljl«vi $jib Jbui djaaJL liJJ ^j .<_j*jjj 11 JlAjfrVl fJJ JljJ J *ljl«Vl 
f 1 jluiVl JjJJ JJ1 AikloJl J& AjJj^C- JU11 ^jjJl J 1 git4 jj£2l 
u_i!iLajVl J JjUaju*Il jlJU Jj J^aj Jia^ li£Aj Jfr 1 Ailaia J ^j 
(jl A_Ju Aalc. AjJj^fr 1 git,uii Jj£ll fljlwVl Jj dAjxil Ai^j Ujj • Jj^II 

J^flj] bajjAj fljl-Vl 5>b Jiwl JjJIil Iajj £ . JjjaJI JIajc-VI JljJ 

(jLLuj U1 AxuuIL j jiutll LJ^lijVl f .JJ Ajilfr AjJj^C- JjjSjj jAjl jlXa Jj 

. Jbuill 

Jjjj Axil jll Jallail J J1 jjll ililj J AjJ j-aC- yjj^bJl AjuaI J j£j Aa-aV^. 

o o 

9 -1 jlwVl Sjib 23.4 jjaJ) J^i 23.4 jjaSjib 

IHHI Uaft 
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oJUC- filial 


A_x_iLuj g.l3-vsj / dllall ^xlc- 


4LJI f*U (> fJJ ^ Jljjii <_^ <_jAj AuAj^ (_>*wWlSI (j^j o' 6^ J* 
Ujjij 32^^ *V ???? ci^ 

yjUjJall AjLuu'i LguS £)j£j cr Lll AILIaJ) (JJi J&J p-ijluiMI Sjj)j JIaui 

# 

.HjLui ljjSj La£ AjJjac- 

SJjaJI g_U3ijl cuauj Jj jjJu ^illj Aulxll ^ £jjLa!I JijM J1 

. (jLjSf! JjLlia *_a AujlLa AujI jluiMI JjLU-ail 
2^3jll Jj A_uji ^jSj (jV jA SjljaJI UjUjJ £lijJ (jk 

AjuuSM JjSXj Aua£ QJ& ^yiHSLj Alils Ajlu .iSfl Ljluu Aujlj (jj£& c^Jja*J j 

. joSl A^LulaII S-Iaj (jlc- AiaSLuJ) 

# 

JM4 9 >yi ^3 »A >«J ~5 

jj£j UjlijSfl XXau XfrljA XXau AuaAI ^SLj 

0 , 

J| 23.4- £j!jjj ^211 cjLjxJI >'j J cr^ 1 o-* 4 ^' 4**il ^ 

.^LuIL AjSI jjlsJI j JjjJill LtSJ Jj±^j A_ulLa‘ ^HSLj 23.4 

^iilj-a (jk QjiAjail] o j$Lj (jill £sjLiil L^V £)\ cidAfl !il ,jjji Mi 

JjL. yk J$M <jk Ifjjjc-j ‘<A>^ j&l ^k l$kjj£ 

.Mia AJLui £l3jaJ AauuIL AiH^all 

Jjjjiu Le tili3j ^aja-vti u_ijxilj Jjjuull ALL; XAauj 1 Xu jjxjII I 1a i—fijxlSj 

JjJill <> £fcU>dl C«AA Lf* CT 4 ^ O* 4 * 4 ® 

JXau a' cS l£*JJ .LaLaj ^IjLadl uujiJI ^k i£l& ^'j*^' 

tfi LS* jt (juujJlSI AuSlj^J Aiiuj ^lldi JLuaII 

a 4 

Jj^ Uajj S jjxIa Lin (jia AuuJi r gf ui 

A^jaIa JILc-MI A*J JjjuuiL ixui cPLx 

(JJ^l JLauu IgJ ALU ^jl\ JuSlH ^IjxaJI Jl-Aiu jau 

ALij (jfr JLamII dlaulu 29 1 4 La. Xuj j t ( _ 5 iaua!l uuMijMI ^JJ ^ilji^JI 
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4_x_]Uj pUaJ / dliall ^Ic. 


oJLlC- , kht.s-XA pliuj 


4Ja£j IgJ jjj Jjbu ^j . <jLaC- 4-L.U Jl jiJI JjjJill 

. JjjaJI JIJjC'VI J ^uIj tfia JjJHi JljxJI 
^^uafll Jj J*sj1 JljiJl (-J* *Sj*1a JjjJJL I^jj UJxjj 

JUJI dliSj U$1N\ fjJ JljiJI JjjbJ vJ* ciJ^ ^Jalj 

0 

. jL»c. 4jjAa ,j£LuJ A^utlSL Jjj-uii! 4Jalj jc. t_ijiJI alaJL 29 4xjj 

. J j A aJi JjJbl <Iaij jaj t$Jji JjUj ^ 
IilLVI 4 jU£ J j£j LaAjfr J^j Jfr JjAuaS S j^luta J |4$A j 

( Jj^' VJ ) 

( C#iJ^J Vj) 

( cjjILaIIj JjLLaII cjj) 

jU-j 9 JJ~6 

,ji ( _^A j 4-alxSI jjc- AjuLui 4-4i (i!U& 

J 3 ^ j' Jbuill 

^L_la 4_LalS J^\ 4JL uj d AaJ j ^jUHL 

^Liuilj LgoL t^jb JjIj (_>^b 

Jb jl^jj ‘-4« a c^j^' 

(jaj AjuLull) fUaik^M (j- 4 4_4 jLla1) o 4Aj 
*N kty j _a j^—uil 4 JLu4 Jjajju La£ (j-al (— Jajftlj fLLui tdljj 

<j_£jj L-uiu ^JdUAuJI ci dj| (—1 IJjiJI Ljjjj ^JdUAuJI Ljjjil J (jVj (-iAufl JA 

^C-- j ,j-aj II (jja S jj3 ujjjC- (—iAju Jj S jbjl_L4 Jau V jsiUaSt 

UUi cjj*j a' Jj bajjD (JaamA f jm a t^jfi Jll SjSiJI ,3 «aJL 

.(j-taWI ^^UaSI Jaj LaOjC-j 18 V JjflVI lusu 
, j-i^j-j_J) (j j__j V di! Jaa.^lj tiljli (j-i^ulll l1uS)j J j l-A.V^i b| j 

JjjLui_Jb £y* J JVI lu^u (j- 4 Jbbj IgJj^aj jjuij Jj dj^iba 

. jlfill f*Jj jaill f jba (jjjj JalilL (jouuill Jjbu IAJajj 
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oJuc- , _ilajpLiui 


4_x_)Luj din-all dllall ^alc. 


u'jJ J J Jjddj <j-^dil o' ‘-flJJ*-* <*^Ljj 

t-Jaill ^ <j-uudl cdiljj 0 4 L)^J 24 J£ Aidjdl L$jjjA UjjA^» Jja. 

A All Ajt 1 J 1 j j d_d AJ Adjail d AA ' —u<uij i_jjaj V j Jjjdd V IgJt ^ls u 

S5 

,j 13 j . l_JLkV P jda jdl I AA (j& LjjAad JjjJadd - j t-dadb A^aldil Ajjbudl 

4 —diljUtd (ji djdd ^Ij^Sflj ouall (J UJ <J*du J^aLj 

? 

. (AjbajSfl pijluiVI Sjild IaIaIaI du cr^l) AjjLa^il pIjIujVI Sjild 
A^aljll ,jl£ (Jjsbu dJIj-a £jdj <jiLddil 4-Jaiil ^ ^ jLa^dl pi jIujVI <j' Wj 
V (j—$* 4 —«Ld A_jla| jjIjA Jddi djdu <j-uudl tfcifi Uj j»l»VI (J 
^ Jj>^d U-^iil J\ £A |AA JjiL <-jLd <jdlj .ojid 

Jj—A-iajdl u*Jt\ Adja. u_u«j (j-d udaill ^ L$jjj£j (jjj^udl (j) 

O^jSfl A_dj* )^j>-il jlA_d ^iC- AjjAlidl AdjA t JJ.I tlj (Jj QJiAsSll] 

.(AlyJI J>ldi lAjlXa (jaLadJI Jja Adblail 

t—i jaSil (j 2 (jiuju JU^IjI Aj^ulISL pbudl Lgjid ja jdu yjj^dil (jll Adc j 

Ad dJu! lioua t-dadl pLtuj ^ j ^lb l^J' duij JjjLuil ^jdl (jfr ^Idfi Ixajj 

.Aaaao-a A-a^icdl oAAJ pijj*-a jA Lad j^-uil 
IfcpU da jli tJjjldl Aid j opLLui t-dadl Jd^d <jjLadi! LJjju Lad& (jdi j 
(Ju-a_dlj jfdl ^Ija. ^1 <>jJ! add Jjildi Jj S^dUd ^Id ^ 

S5 

(j^adLd! ^ iiad ^_J tldU ^!ddl Vj ^ 

dil Ai£U duj k dJLi. j Jd <-dadl Ailala JddiS dli du Laid plid^l 
dJL_d ^jjjLLujJJ (jjjdil ^jidj Adld j^ILRj (jjLddil pjjd |Ajj pL&kV! (j^> 
(j! ^1—dl d—«jjd (j__LdJj . J-aLdiL (jjtAuil IAAxj (J^j>ud dll ‘ P' 

• Sj^dl ^dajj 
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4 _x_)Li \x\\ dliall ^ic. 


a JUC. , -ill*. 


C-lloj 



i t 'y“ j Aouj Jjt_i (_jj*j <j! <_$jj j 

4—'4Ia.ua ^—2 j-aluj —j ^Inun <LLaj Jj^ UjlXa ^ (j^ajSfl 

oAaJ jaLuu ojjS (jij 4JLua d Xa t_Ja£Jt 

0 ^ <aj Luajj jjaiujj j^Ju XiC* OjjS (jlj cLuj^j ■ a * - y * 11 j 

js 

Sj__aJ (—i kail AlIaLa (jjualill ^Qall ^auikj Lalu .LujIj j^uia]! 1 j j^uj 
. (JjjUjI (jaj Lki, £jtui jA Ld£ AJLut o X&l (JjjjIj Jala j^uil Au!i 


15 














4_x_)Li dliall ^Ic. 


aJLic. , -ill*. 


c-lloj 


:gJLW» -7 

ji ch'— ill OJJ <>»J t^Uil (j^A (jjjiilSI JL JL£j AjJaS £jj±SI 
ji £JJ—jfl (j-i*-A b» Vjl !!!!^jLii Lkk bAj tUjj $^>2^ <^1 £jja!I 

S>b 

<j_a o-uuill 4*luii $^jb <^a Ecliptic (4ja>-£il $jil.il!) S>b 

< _ J __Sj ,A1aI£ Aiuj fU jI ^ AjjLujJI SjSJI ^jic- (jiajVI Jja. AjjAUal! L^jiSja. 
(jjiic- (jjj-aJlSI Jja. 4jljiaJ! l^o£ja. (j^ajSfl lg* IaoH ( Jll) 5jj|.ii! ^ jiljl! 

,A1aI£ Aluj 4^LuiS| (_ijli£. 

(—lAutllj .fU u^lII fljlui! djib ( 23.4 )lAjl^a AjjIJj djjlall oJA Jaajj 

o 

jj— jl j_a (j j Umi I I fljIwVI SjSb jp ( 23.4 ) ^jjjII Sjj b Jaa ^ 
ij —1c. ^1 —IaII jj—a*JI jc- ( 23.4 ) jIj^uj JjLa Ifujij Jja. (jiajSn j! jjJ 

. JUkl! ^ J^JJ Ia£ Jja. u'jj- 5 c5jli^» 

cj— 2 jjjxLL-ilA £)Lj>!.ii!j 



jLc^uJ] v|^lujV| i^j|j 


Jb jC-VI 4_JaSj LaA 

vernal equinox^jll 

Jb- a&VI A laijj 


autumnal 


-LjiJI 


(j—a jj_u La£ equinox 

AxmiI j . j jla-aJI J£jJ*J) 

Q^J—^1 LW^— 4 
p !jj_bV! Sjib ^Jc- Ajjjac 

.^jSfl 

^JJ^I ®>I J cs& <^1 A ja>iI I cjtfrjAa»A]!j 

88 ^11 Ajj Uui II dj£ii IAU ^j^ll <^1*11 Jlaj^l ^ 1928 ^Uil <_yi 

. Aas aiaJ! a AaILaJIII Aj oLauJI Aj& 1! , bfr P ) ojj Aaaaj A& aa% a 


(_^jLajbl c.!j!LojVI (JjC. ojj!^ (-b 1 
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oJuc- , _ilaj^liui 


4_x_)Luj c-U^-nS / dllall ^alc. 


(JJ—J J—Aj OAA*iII S^jll 4 jd-\i" Cjlc- j. Aa . Ai' <jA ^ j »j| j 

. jaV ^JJ <ja AjjLamjII <Uii| ^ AjjAllai' (jaAuiil ASja. f UjI l^-ajaJ 

l aDI j__A ^jaamII IgjS Cj£aj r. jjJ' o Ab J JP £)i (jjjlilj (j±i jQlui\ Mj 

? 

OJ—J 1 gjlc - Lijl_*lAilj t a ^ 4ijja^il £jjji' <^Aj .Ujj SjJic. 

4JS? UjjSj Ujj &>blj IfAA £jj JS ^a djlCj (j*A*iJI o' 

o , 

Sj-^^s ; •*■ A *Lau> V dijj 30 jA Aaljil £jj]| Jjia £l Jp fJ 

.lajj 12 ^jjjii jap 360 AjjU^il 

s5 

JL-IaII Jja« .^jj J£ ^a Ujj jiklj <jaA«il ££«j V A M aJI ^a o^j 
t j ( u > i " j.ujjixil ^a Jbtai 7j c*'jj*il £jj ^ Ujj 44 u^a^II djicj 

5j—jb Jp 30 Sjjj^aib Jiaj V Ca'ji' Jjia jl jA iiUj ^ 

(JjjaCi _ \\ Jja. o^jSM (jl jjJ 4p jjji ,ji Ia£ Jill ( _ r £i£ll JlajV' *iSji UJa 

£JJ—ili 4_Jj'jil Allaml\ V l£jla ^UiLj ( ^>jij'A l UjIJa (jV) SjJ*JA 

• <>jil (JaAj ^ Ailia-Ail 

4P jAa_a d jmP UjI <jjuij 4_jAaJ 4Pjd~% -a $ j-uP dj^Lj J^ta. jaj ^ jjJ' $ jj| J j 
f-lj ail APj-a^ a jjji JLujSM ^jlaJI f-jaJI ^jjiamII jaj Cua!!! lJjP Ia£ 

® j—A IjIapI (J j4> o' V) 

jjdil Cy ^s ^I jaJI Ac.j a-v a | jJxj ,sJj AAjlaJI 

I 4 —^aj^' cs-^ £J J—ji' U—& t A i^J AjLiaJI ^JJji' CjUawjSj jla AjIpj 

. jjAaoAil 
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oAjc- q 1 —* >. 


£.Liul 


<JuLuj g. 13-1^1 / dllall 


j—^aj iS j—si J J&z A A j i aJI fo«ii (jjjj ^UII JjJaJj 

:1968 


Ijjl] ^ih\ JAC- 

feu^ 

(_j-4 (JJfcAiUl]| 

feJ 3 

<_y2 (JJLAjJ) 


fSjfl 

38 

4 / 18 

3 / 11 


1 

25 

5 / 13 

4 /18 

J^aJl 

2 

39 

6 / 21 

5 / 13 


3 

29 

7 / 20 

6/21 


4 

21 

8 / 10 

7/20 

(jUfl jxttll 

5 

37 

9 / 16 

8 / 10 

AuiSf! 

6 

44 

10/30 

9 / 16 


7 

23 

11 / 22 

10 / 30 

u'J^' 

8 

7 

11 / 29 

11 / 22 

<—ijAxil 

9 

18 

12 / 17 

11 / 29 


10 

34 

1 / 20 

12 / 17 

o-jM 

11 

27 

2 / 16 

1 / 20 

iS^ 

12 

24 

3 / 11 

2 / 16 

j\^\ 

13 


< V <^Aj . Jilal <^A Aj^aall CA£>ja^a1\ difcj 

j jAU&I) l^C-j2j t t n<uij V) <_$ f La-uill Cil& j4~\ a <jc- 

.4—aa^ISI CjI—C-j ^a SI sAA V] (jAA*iIl jflaj jl (jIaj V ^UlLj. 
ljjUL-j ji elilc-j)4-\ a\) aAA t? J LajI J Aa-jj u_i£lj£jjj j-ajjJl <jpl tiUi £j 

.la£2 l q2a 
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4_x_)Ui dliall fk. 


aJLic. , -ill*. 


c-lloj 


: ( «-AiUil (Jjj 3 frill A j ^uj b jSM <JjjS frill — 8 
jlui 1 1 t *1 J°l jHI Jj UjjSjJ Jja*Lu» c/ l« <jt Jf LuUJJ ^A«U £-1 AaJI Jj V 

tfrljj_SI AJaaSJ 60 jI^aj AtLu*ll SjltL JIjj-JI j 

. a£.Ljj cjSjii jxkb tj \ 

J—C-^ 3 ^ <As 

Uli £jj Jjjaj .it<jt JIjjjJI Ik 

d'>kl ^Jxaj V^^ij^ail CjjSj^I ^| 
(j—1 II 4JU2.J 60 AiLuaL ^jlluj ^1 a 
.4x-L-j ^11 c^x-LuJI 

^Jlui-JI l Iaifl o—* AikaJI ^j 
!!!!! "<A^ ^jTj " tf jii C^jj" JjB 
1—a ^JJ Vj tLla ja.1j <^iwa u' 




(j _a $ j_£ill ^jiajllj ! [j jluill 

.^Uil CuSjllI ^-Ia-aj l-i-ulj Aj) .ull 
I LJj-ulLaJI l!u 2 jlll jk ^Uil l!u£ jllI j 
j_A ji_ua Jjlall Jakj . ji-ua Jjlall Ja£ 
Brass <_>"k»iil A£jouj ^^It jj4^ aII Ja£JI 
Cf— ^kil CJ— M j — uaj^II (j^ajl ^— It 
(j-i aOld Royal Observatory ^kll 
.UjUajjj Greenwich 

(j -it Cl—ijl) f\ ,\V\ Mi l Jjfuulj 

Lilian,VI (j^su Jjtl ja (j Jaxj aJUJI <_$ jlutA 
^j a* ^__2 ^all *11 CjjSjUL ljIaujLLa]| j 
os—N or^ 1 —^ 

(jaliflliJI (J^al£-uiVI ^Al JLAJXaII w ^ a!) 
4_x£ j-a l-lui a J—& AiH£ aSI fJUJt ^lij 
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oJuc- , _ilajeliui 


4_x_)Luj c-U^-nS / dllall ^alc. 


Cu £ijjj 12 10 ^aIUJI : JU.aJI Jaxuj ^jic- jjjjC JaaJ <UwuIL 

. (jiHLjfr JjJi AjjUJI 4-ajaJI ^ <jLaC- (jS? (jaafrLui 4iLuaL dlljj <jLaC- 

L-flj *IS ( _ r alUJI ljj2 jail Jj (jajfrluj a jLJ ^jj ^Jajll ^ I j| 

^jL-jlSI uj jiijlll )j_Aj . (jJjSfl (j,—2 Aa2 J-alfcli ^ III tlu2jl!Q AjluuIL LjJiaJI 

22.5 j—a S-ila-all 4_ajaJI ^ £)4£-* Jj«^ Jj2 £>a ±aj3u>1\j 

Local A—a jail —all ^—la-all £u&jjl\ jkj (j^LL,j£ Jaa. Jj^i 37.5 (ji) 

• Civil Ttime 

jLjJVL jtflll Jjla j^jj UH& uiuua3l J«a2 4j± ^ Jj-ill qaxj fj&j 
f-j*a tjji oJliluj^U lilljj. ^LaSU (S^lj A&Lujj 4 jL2j 60 jI^aaj A&LuJI 
lj _jiijlll . j£t±II ^UuflU CjI&Luj (ji 4_4±kluj^il AiUall jjSjjj 

<L4 &LL Daylight Saving Time jlg-^l a <> Siiiutfl f-uAj 
Universal time^^l—»-SI tjjjjjall ^e- Jjill jbjj AiUJI ol& .t L^ll 
Cil&' «uj u£Ij ^j-aJUJl tluSjlII t jC Jjjtill ^_luOo 2 AaflLuaj AfrLui j| JAaj 

fljj SI (j—ty <—iSjll SjIc-L fH ulII J^a2 AjIaj CJ ij .(jJjSU AawulL 

jj_lj La j% t Standard time A_Jc- aijUlall ^yla-ail £u2jj]| jl | jjjul 

. Qjj&Ua ^Uil lilu Jjlall 

Cj jjjjail j & j (jjjjLj—C- Jaa. <j-a Ux2j-ai AjaaiSL la. ^ t g Jlc- Lai CuBjlIli 

jl i ( _ r aiL_xJI Ci j2j!II ^j_C (jaa&Luj fH ulII , :j Ji Q±Ji\ ^ JLajx^xll 

(jJjVI ( _ j —2 Xajx^xll Cu2jlll jA j ^ Jl*JI Cu2jlll (jfr AfrLuj SjLjj jib j 

4_JLa£> Jjg ■ a a]j . ( _ r aIL_xll Cu^jail ,jC- (Jjl&Lut LjjU ^JjLL uiuuall J^a2 ^ 

AjuLutll o jLxJL jSjLuj A&LmII ^IjjII j\ AiUaVI 

• ’’Spring ahead, Fall back” 
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aJLic. , -ila*. 


plim 


AjLlUi pLLxxJ / jjaj.Vl \xA\ dliall ^Ic. 


:A»aaIl tIj »a-9 

f-' ilaala 4_al*Jl (j^in jl Aa<milla ^jaoII ^ jalaj-a isuaja 1 jLai <_$ jji V 

.tillj Vj lift jA V ^ij^all Caj-aS .AaaaLxla ^UaAllj IS' 

. jaiutll j-a laljlala (Jjilwu Slaxll j-a Jxlj-a ^ ja»a jxill jl ^*.4 jxl 
SI ax Jxljaa Asalia (jfr Lxuml Sja^lll Allax SjaS fUal ^ jLmaVl Jxjuj 
4aJjl (Jjjla £f- <jaaxall JJ^l AtaLia Allaa (jUj tlxlj fXJ 
4 a V. A Slox j) jlala ja j ( _ y 2ll j Ua laaxa <^111 ^ jxlll ja 
Aim lui jafr c^jxall jaa S Jjxjail Jlillj jlaxll ja ^lui ^ ^jxall -lljaj 

Jjl 2 jj laj La Ifrja S J&laII calalasll ja 

Lij_*a La ji (Aalaiall) AaljV! f J^lll 

.<^aaajjll £allall JjS La faala 
jl_afill laLuallj Sjljxll AxjJ ^_aaaa LaJafrj 

g-a-i-a 11 ll—u t fxa—ll jlala <^£ 

. # # 

^ os— s )i—*y ^j—^ 

j jlua L I jjlLJ uim ^ AlaHl <jj2j t^jalafc 

.4iUa ^1 Jj^aa 

j;' Hil 4 W j a * tt JxJ__ol tAlalA Aajljx AfiUa Lilj fljx ja Jjikja j 



jl ^kj.lxa 


JjSlaall AiiUall f Ua£> ja Aalax jaim ^Jajua ^xlll IgaS w ■ ^aj <^111 c < _^maaj]) 

.caUall Aix>a ^ llxjall S2A ^ jj£aj j>LL' 
- jaxjjla^-ll jAj“ jjjall Ijiijll ja JjlgJl jjjx-all ll* flfaSl ^ifrj 
Jaljll ^xall Alai j jlc- JLaaxa < _ 5 _al\ cal jl at 11 j-a Alutlm 1 Jaa | Allala ^xxall calS 
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oJLlC- , C.liiA 


A_x_)Lia 5-Ua^.i / lillall ^Ic. 


AalaS IjLajC-I Aa^IaII ljjaII JlLuil ^aaII c^Lua) 

.443 <ja Ji^i 4 ^Vl Jj±aJ 4 _uj| jj <j£Ajj 


^21! JLS1I 

AjIc. AJJ-4J 

- ? •'« , _ M 4iiS 

Cj jJ\ 4jIaj 

<1^. ja 4_ilgj 

jajjjI! 

^saI! jj 

4ja4! 

iJjVl ^4! 

£ 

L>^' f j* 

2U3SO- 1.44 > 

^JjxAjaoII 

^ji£j£ 

ja^J Jj2LaC. 

£-jIjj 

LimjlLa 

L-il ja 5-0.08 

^ ii a 11 <lj£ ,Ja 


ca1^3 -1.44 

<lj£ 

jinm.aH (_3 j3 

JpLaaJ! JjjS 

j^Vi 

£jljj 

e- 

(ijjl o^j 

*N- *N- \1 ^ \ ^ 

oja 20- 10 

(jjwu4! 4lj£ 

£ 

J^AAdl L_li 

(>a laI Ja 3 ^ 


VI <_j 4 1—4 JlLuiVI dAAJ .Aa^Ia Jllii (JA AA^mA jLui Aj ^JAaII 4 jJA Ij| 


: ( _ y Aj c! ja!£ lg,n, auu AijlLA ^LamI 


Sja (jA Jai AjUa. AaI^a JL& ^a-lSI laIS AJj£ dul£ JIa ^ (1 

JS 

.LujSj l aulam AJa£ £ja OjaJI uLajj 


O 4 ci^ajj $ja jA jj£| f*jl\ cJS Al£ aaL£ JU ^ :^jjjjjj ^aJ (2 

.L^aa <_flbuua! LjMj ^il Hula m A2a£ 

. ^ j— aIII uj a JlLujj y-4 jaaVI j laHaII jLutll jib j : a ja»VI <—iSaII (3 


.Aj Lij-v j ^ill (jia ja*JI t -uam Aa£ 1&11 fLjjiil ^Jlc- jjfr uia ^m| jAj 

(j—4 J j£l AajL^JJI t$IS (jj£j <_ja!I 111 LAJaII (JA jLuill lift LA^AJJ 

.(JaamJ) Ai2£ <ja LibuJai Aa^Ia 


Aa—ia caI jl aIa <lw-aa ^jJI j— a. Aju lajaj i_fl jau LaAaC. 


AmAiUI 


^ AaI^j 
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O-llC- , kh).S-XA filial 


A_x_)Ljo 5-Ua^.i / lillall ^Ic. 


! allj (0 s o$"Vu i i 


»aa3l Ajj j ~10 

jJL^kii 4 aJaau £±aj1\j ^jaU! Ajjj AuaAa fL&uilj 1 life I jijj taAlC- 


V ’_JJl2 toAA ■*■ *ij A qj°iJ (jjoj^sl jj JjSj jAuoJ <_$ill Jj£31 lib 4jr l Ajuluaj 


V) La £)V1 LLLfi'l ^1 j <jA 3I f lift jl <^A j <LaU AAjA^ ' 

* * t # 

! !<jjlll j-aC- ljjLLj lAa. 1 Ajaj <jjLj ASj Ajju Aal Ala JjHaj) ^alll £■ bull 
jALall f j^all JjjiluUj ^UIa IAXJ Ufr $ Ajju ^jaJtfti Aaja-vtt ^ d ^ ^ju 
A iaalll aAA ^ jlajj LaAlfr j Lull Jj-aj ^ja^ (joluJ) tuljLia j\ <jjj^La l^-La 
(jj*j—l\ q—a $ jjS JjS AJua jAj-a ^All f jJa31 <_$jj Culi ^IauJI ^*aJ 



Ia^jj .Ajjj^a31 lj) jluilL Ufr ^a131 Aju ^jLujj 
Ala (jjlll f AjJ A^-uIjA ‘ iLJaSM o AA <Lu<ljA jjjjij 

^aa 3 l AJU ^ jj*j Jaaa. IaIj . Jja^a3 1 <^JaU3! 
dljAV Aljjla Aulaj ujIjjS Jj ^Ual LulS £)V1 
J^aj ^aa jJallluj LlaST L13 a j J^alaJl jjxj 31 lAA 
.Uail jjUSI AJta {jlc- J1a 31 ^alll f j^a 
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O-llC- , kh).S-XA filial 


4_x_)Lijo C-Un^i / \ a \\ lillall ^*lc. 


:m£| jU-iI ~ 11 

t—i 1.1 ;‘ a (jfr ^jul\ tluA ljjjjj Lj£tj£i! J JJ <jaJ 

jSfl (S^-j cVenus Sj_a jll 4_iL \l J) L$jJil Mercury JjUac- 

4_jL cSaturn Jupiter jj1ula3I £ tMars £u>all ‘Earth 

Pluto j— jjIj ^ a*1a! \ iNeptune ‘Uranus <_>-Jjjl 

I_ e& t-i J1 <Luujj]| u£t j£i| Ajjj-a qa MJLuafll ^j jillj 

.2006 /s jT JJ Jla^ JJa J j 

V J l <j £jJ ^AXua j£jiaJ jA ^JU ^Ic- jLuU (—UJJjll I^Aj 

5 = # 

jA Jj ;LajI J ^jjaaJaI! (jfr JauVt jj ijL (j! ^^A j 1.1a. 4_atA 4 k^-N A (jfr Ji*j 

dJ—ai (jj*a<uL Jl (j—c. JL_*i J)j£j (jjlu ‘-iSj^l (jS? iilljj J*-* -1*-/^ 

Jja. uaSj^I (jl jjj OjjS Jya flfi- OJJ^tC' 

# 

jl J a 4JUaj uj! dj (—ua *u L jAUa (jjj£j£j| jlXa ^Jhliaj dij l-uuj Jjxjj 

Aj£l2 S^aj 30 (j-a JJ jL <_a£ j£JI -l*_i ^j) jjjS cAJUJI 4jj j£j-a 4_jjjiui j jj jL 
{j ,iA; * 11 <j_fr oJxj iaujjld Juaj] t£jSM J 4j£]fi $±aj 50 J| u^JaaJ I J 

Eccentricity JiaII Ajjjid jl ja^U Ua <>j .4_d]a Sa^j 40 Jlja. Jj 
30 Jj—a. (_>jjui_JI ^c- j*_u jiil uj^ M*j^ ,j-a 4 JijIIa 0.249 Jl Jj-^j 

jm jjjL Jaa ^Uj j^jj dua. . 0.009 jjUjj 4jJ£jj» Ajjjidj 4j^Ia Sji^j 

6^»j Vj <jjjjj Jja jj 
u^j—u' u' ciW 

J ^LailouaAuj 












A_x_)Li dliall ^Ic. 


a .lie. , qJ^x. 


C-lloj 


^ 1979 ^Ic- <jl j! ±al\ J^Iaj a5j .a_JI cjjJji ^ ill Hi! <j' 

^1_*2) ^ jaj AduJ) Jilj Ala jA jjijLj AjuSM jA (jjinj i_i£j£j| jjjC-1 

.<jaaJJ 1 ^jc- axjS?) jjjL (ji jAj jJldJl <-jjjjj]| £-Jaji) Ate dua. 1999 
^—11 A—j^la. t-ij£i ^ 4 _jST jjjL i_i£j£il <Lui)jA1 lj-uuVI <_jA SjjAII oAA A*jj 
Ia) A__Jj£2l Si A-v A tt J^iJ (joiAuJI ^jC- )Aj*J djjLJL ' \j- ■■ dua. 

S jjA <jl A) £__3 jjJI Ia _A (jjjij ^jl\ lia. Ajjjla AaiaJ S jj2 Aju AjjlJ Jjill ^-ufl 

.A-tuaji A-L-u 247.72 JjjiluJ <jjuxdJI Jja. AjjiuJ) <_dj£2l 

ujSij&jl ^km $ jl >a. Aa jA ~12 
ic4 lj__S| j£i| jl JIjm lie jjlill jA AjUae lu£ j£i! J A_al*2l AAjju 
( j__4 l Ajla.VI aAAj .^2) ljjSV) AJV JJaj ?Sj)ja. <kjA 

Ajt—lac- J Ufije I a) (jilj .SJja AajA Je\ o& Ijliw dfcjill A_ullc- 

ftj —$jj Aid ^jjj AjjlilaA AJjlja. la teJ Aj kaj jja ufcte Je jjkj V 
.Sjlja. AajA ^jic-i i_ialjj£j ,ji <_j£ j£il Iaa Je. 1 .'*AJ) dji (jdjjkl 
Aik jjaJI ufcUil uiiijj cr^J^' aIaj jiilj Jjjkll AlJ ^ 


J1 SJj_a Jjjki) ajtgJ JSta 1 $ ^211 AJjja. AjUaC- uaSj2]) 

400 cs^J^ Ajj^» SJjaJ) CjUjA Jjjlij .(jjj 170- uJ J La ^ 

S j_AjJ) u_£jA j S j) ja. A^jA ‘ -i^l AJj2j ( _ 5 ijiaJ) JAliJ) Lai 

k ^Je, J^ju lia. JLaui ,j Li^Uu JaLa^a (_a£j£i| |AA ^j) JllA t- lxuJ)j 

I2 a- 400 JjLaJj uiSjil) £k«< SJja. A^jAS Jljk uiSjill «J>a 

.c_i2jlSI ^Ia«j ^jic. tf i 


U-A ^ 



: jUaSn a ac- -13 

6—• J u' ti—A— A^A Aijla JljAj J Liiki 

1 gJ AjullI) jLaSS?) A AC- Jl a i—d) j£i) (jfr CiLa j IxaI) 


JjI ."JJ > ki) jj) jail JLJa Ajjuj jl jaLuAj Sjjkldlj Saa^JaII UjLajLuJ) 
ljL_j£j^J) j AjC.lLa j) jl—A^V) J ‘ j "AjJ Ag-jUmlail 9 - Lkil) 1 iLdSlui) 
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4_x_)Ui \ a \\ dliall ^Ic. 


d- LlC- , kht.s-XA ^liui 



tjf- UjLa^IxAll qa jjiiSJI j Jj^JL U± 4 j ^^111 fLuaill LjUaa-aj 4 jjI <uaill 
(j—ty ' lift (jh jjJjLuj j ljLjjLlaI) jjk lj! jjktfl dlft £jHj yi lLie- IdgJ j 

Lo£ (jA j fl 003 Lg_aSj Jj^aj La£ u-i£lj£lS 4 juU 11 jLajjVl JlJC’l 

^jIjj V: JjUafr 

• !>l£ Sjftjll vSjS 

.Ji^lj yaS :y^ajS?l 
•u'j^ : ^J^' 

.lya 2 yjluij 4 j>Ij ’.jj jIulaII <-a£ jS 
• !>•£ UJ^^J ui£j£ 

• 1 j^ ujj^j u->j'j ji 

. lyafl Sjjjjc. :jjlu 

4_a jiil t_o£l j£ll <US Jj ^LuojjII i_i£l j£il 4-ajlii ya* 4_jL^fll ^ lllj jj yL Lai 

# # # # 

.^IjjL-a jlyil ylyaii j tljjjS UjLj IJUklj lyaS <Ufi 

-14 

>S fl <^Aj Asteroids 4 jL£jj £11 yl ULj cijUj 
cr£j—S cij'J— 4 d)J—e fUkSl l^i&S l yjll 4jyL^Il 
Sjj*—ua 4jjUu f lj*i I 4 J* UJfjj c^jllaJlj £j>a11 

cl _jt is\\ ljUSjjH) (Jjjau uj JLuiSI 4 alilia jaC- 

*3 1J £Uyall L)£ 4aaaU. dljlia yaauail Jj* JJ-iJ <^Aj 

y_a Lft jj jjuall |U ij t 2.8 yu-aASl yC- Lft Jju J&uj jla iLLu j 

^L_*J1 Jlatl Jc- fUkll 4Hkj U yft Jj £&& L>^ J*>J CiJ^ 

Ai&Luala LjliLuU -jh yjfLj yaau£Jl y^ <-*£! j£il 4*J yL Jli y 111 1 Jjj ylftya. 

.4-tuaLj yjual ( jlc- Aaaj Vj yjovlj jftj y^axall A^utHL 

. ljL-jSjjSJI ^»1 j ‘ iLa j£l 1& OC-Luj 4J1 ^ JaUtil lift 4-fAftj y£i J 

a 

^jlc- d ji a! 1 t_a£j£il Jaafl jft lft jj£V 1 J 4^jaL&I! Ajjisull J 
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oJuc- , _ilajeliui 


<juLuj plJ-vsl / ^jjj.V'n.all dllall ^alc. 


<jj—JfcUc- <-ij_j* ^jIuLaAj ouall c)JJ APjiij JxL jj£ilL 4uA lift 

1003 dj—Vjl L fl^n^ l j ill o-jJ^ V^JJ* flj^A t^A CjL£jj£ jj£I (>J 

.-£■ ^Jtui <j j£j J2 Lo£ ^MAWllI fUsHI ^ S JU^jA ilujj.ll CAj£jjiA 0 JA (j£jJ 

A 4_jI Jj ^ ifl tA jjJaA ljL_Ajj£A j^a j^i ^1 ja lillig^ .(jiauA 


jU 


It mi 1 


ujl— j£jj£U jjjI— i fij—* yk v*jj£ Jj' tiLiasi ^ 1992 fUA ^ jjJaoJLj 
jLaA flj_aJI lift Hajj .^Is 200 d J^ ^Ljj QB1-92 


LAui r 


J__&j j _a J__JjL L-i ^j£A <jL jSjsuj c jjjul u_i£j£j| jlXa *_flik Lfuu Ijj^i 

J_uaj ^_lx ail lift jfA JjJxli (JjliLuuSVI <iiA jj .AjUjLa 

1200 oj-Jsik ^JLj jiA jlftjIjS ua£jj£A IftjjSl v1jj£ 500 Jj Ujjc- 

Ujl_iijjili J±LS flj—* jjj i*jj . jVI Ja. Aijj*^A ^LljjiA jj£I (> jAj 
£- a Jlljl jLul Jfr jjii i_a£j£JI l flK ALjla A2Luui Jlaj 1 a\^ Lai Ja 

AjIJ J*j Je. A lujAuil &£• j*a~% alL JLj^j AJLft C 0jLfr j uj! j v^all 4^Iau4 
j J_all 4_LjL CiLuXail j\ fLalail Jjuj tLjjji Ajla-uj ^C-Jjj AjjjJall AluJI 

.jjjIS j»)ja. ^ IftjA^a^a jXaA 0 jiuaS (JjLuiaA Lai AjWmill dlft IftjJu^u 

It-jSljSil Cjl-AJj-ujj —15 


(j —Aj fj —IjSfl (jJJC-J—<aa^» [j —II ^Ic- Jluu ^j^uulil ^UalA J ui£ljiA 
tj ^1 j£il ( _ J _ft j l!iL_l£jj£J! ^|J_^. J__kl J 4_il.^l jJL .Lualjj cAolkl All u£l j£il 


' 3 ^wj l^£> 4 AjIj5 (jii l ^‘*'4l i, << ^ j)j2ia AillSJI Aj]1& 

JjLJae ^j—S 4—alo^II ^—2 AjjIL jIAj o^J^' S^J^ 1 5.5 ^1 

# 

JJ_& J Ijjmi I «■ aaA S jj* _ua Ajj-\<^i II ljSIjSJI dlft j .SjftjA j 

.Ijjmil Aj] 1& Ig ^^Imil SjljJkJ. JJa 



Ajji-uoSI 


lu£I j£JI < _ J Aj ljL£jj£JI jlXa ^jl_k ££u ( _ J a]| u£l j£il < _ y ^2 AuliUI AC-ja-\ all Lai 

jj In >_j _Sj£j| jft AiloS U^l Aiila I g‘i°il i i^ AjJlc- i_o£I j£JI dlftj cAo^jliJI 

'^^wi /^C- 0.70 AiflljS 4_aa2 ^Lj jlA J^J l_i£j£JI A£li£ IftUjIj '^^ui 1.8 
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oAjc- Q 1-t t. 




A_x_iLuj g.l3-vsj / jj.ii.Vn jilall ^alc. 


jpL_Axil Ia frl £ui jj ^LJa , jLa jLuaa,? Usdaluil ji liii uLjIail j-aj 

. f Lail AAUS j-a Jfli Avai ls jV f bail ^Jauj ^ic- c-iSjSil jilaj (_fl jjjj 
J lie- lajaA Cjtila Ajajjj £j| jjil jj> jjj£ AAC- Aj^jj Jjjuj <-i£lj£il aift j 

fjL illj Ajla^UI jaj uiSjSJI LjUia. tftj$-uilj l jU ^ ljjUjj <^j|jluVI 1 glr\ 
f£-j _II ^£- uiSljSil aiftj jAle- <_Jij^ aIAaIuiIj AJsLuojj IftAj-flj jLaj 

. lju*M djjuSi lgUS (ji VI ' ^ Ala (j^j 
A__uloI| A-C-ja^ oil i_jSI j£ jjj Qaa. JJjL ljSjSJI ?t)jA| ^Jc- 5 Alxil dija. Aaj 
^j| jIujVI djiaa jjlaJj V J Ail ljSjSJI lift ulLuaj jjuull AjC- jSJj. AjajlaJl 

X._a AjjlLa lAa. o jjx- uail AaliS j < _ r JajVI Ujjaa jjj j*j^ 1 A_kaj Lu> piS 2300 

^lj_^v jaja AaAjjjj t AjVj djUal AAC- j .^^wi /^c- 1.1 AiiLil AJialoSj jjajVI 
J *aj Aj £jUi| jjjSil 6jj»a ulLua (Jj Jj t-buaai lift <jjuij .ujLSjjSii jjjLS 
u' jj—^ lift J£ -jjIjj W-j' fl-AkSl 

( _ i _a l^aLuuSl ^j ^1 AjLSjjSil Ac ja^ajj Aj j^la lJu 

4-J—wljA jlj A_J V ^iil 0 ni>l l A^aaiLail uiSjSil 1 LIaS jft liftj jjj l£ ^1 ja. 
jj_a liflj .ficl ^Uj <&Ij ^uiAuail ^Ikull CjLIAj jC ^-ufllj j j ‘ -'"■"* ^ lit *i < <i 

uiSjS fluaal 2006-J^ 1 ^ £_lJJ AjjAa ^ Aft& ^jill ^LaliaVI ^ ^LaIxII 

4—P jAa-a ^1 CjtL-ail (ja A^jLoi jj» AljjaJj jjujj ujSjS Ajjj jj> jjjL 

i(jji jj—uj L-i SjjHI ^iaj Ac-jjia-ail aiftj c Dwarf PlanetsA-ajftil UiSl Jill 

•U-Jj| ‘6^J^ ®J^J 


:d jUIilj tAjjUjl Cil j >.^o*ill Ij^ftUa —16 
CilaJiaua _ aiL A 11*1^11 fUaa.VI AHj ^ft jjjUII jjj AjuLmII pUaa>VI joSl j-a 

Jjj ^jjjLujI JLuu A-a^jlII (jk fUaai ^Jl Alii Ajxjj < jg JaiL AJajjjjail AjSiill 

. CilaiiauaLail oift (jxi ^Jjjioil ^ jjui 
j jlill ^jjfljj-uj ji j Aj V <_yjil j u^uiil :- jJajju AJajjjjiil AaSiiil AjlaJIxuxail j 

^Meteoroid s^lj^il jjj U SaU 
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4_x_)Ui c-LLa^j / \x\\ ^ic. 


aJLiC. , -ila*. 


pliuJ 


^Meteors t.ij««ll 


^Meteorites <iljLUI 
iFire balls 4jjU1I CjI j£ll 


‘Comets CjUSI^I 
•Planets vSlj^l 'jj^Ij 

U* 'J ^ Laa ^Ikua^Il cji (j J^ W 

(j__4 f. ( _ r u4_j Cjl^JJaua ait oift J^Lall lift JjUaIuj j t4»A^jjll 4 jIa& ^ 

II Auflj] < _ y L»*JI Jjlill " ^jic- (J^JaII lift 4_sU£ <_ji UjXiuC-l i2j 

. « _ fl-i^JI lift JIa] 2001 ^L*il 4jjU£j Cm2 ,_5 illj" <_$ jj-oJI 

Comets ^Ujlail 

J j a j (—u* ui ljLu1<jJI (jfr tijjiailj I lb <ji j U] Aj V ui^Jkfl (jfr c!jj laJI jjfr 


^,^Lj <_flj3u]| (jj£j (jjjj AaIILaII u^I CiLkjj CiLuIaII Jojjj 

JLui_II 4 aEVua j_ jC- 4jjI_auj f |j*i CAjjIaIIj .^uajlj J^ujI i_i^_JlSI CiLLj 

(j—2 > flViVi j 4jja-ua £la2 jl jji—all £>a CjLuaaj CjIJIxSIj 4jKJI <> jj£u 

<jli <_£!j£il £a 4JjUu ^UiiulASI jj& IgJlLuil (jfr li*i (m£|j£II (jc- Ig 

VJ .4-MjjIftVI ji 4 jjjI ill t_o£lj£j| CjljliA £a 4_jjLLa 4JUalujVI 0 4 jCui I^jI jliA 


<JaAja_J) (j—A lgj|jj2l £a (j£iJ tiAU (JA lgj|jj2l f ij ilc- silfr laLuJaII c5> 


jikjlSl j 4__a11xaII 4 Hiil oift oiLa j J_ jj £ _j^aJI jliA ^Jl JjaA jll i*jj 



tjb AII ) t * Ia j ttilSilSI j 

vbi (J^uu2 4. XULAiubl c^i J- **t 

jl olj_UI ) oaIjII ii& 4- Iaj iiLjIa 

L_a£ t_iji aII ^j ^ jLuk 11 ( 4 m_LS) 

JS 

^Lij SIjaIL iao^J 4Jlftj Sljj (jA ajj^ajj 

.CjIjIajL^I c^! 41aj j-2 

4jjLa tjvUll 1 aIa ljIaaumJI oift cr Luj 

L-iji aSI jl J_a ( _ 5 __2 (joLAuji) Vji^> 
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oAjc- Q l-» t. 




4jLAA g.l3-vsj / (j-ilV'n.all dllall ^alc. 


jl—ill O 4 ^ Jl u_uiall SjLj JS .4**£i 

J—4JJ jl J—all jLill j^uL CjIjLJ $4p 4*jj (>jll jj>» j-aj .djl^d ^ 

ckjSfl j— aj .AilalSl Jalii o^ujC- jI^aj Ifji C> J^i 

<j—a jaj 42 j .(jaAuill Jja LgJIjj4 fLui jSfrl $4*1 j $j-a jlJLall lift ^ 

Vf^ H tjLkj SjftUa 4ljj ^1 (^ d4A jjjxII 4kaPj .(jjjj^» <LbU 

. 1&*V (_$ j-Ujj La£ IgjLa 

Planets ukljill 

C*—Aj 4 ui_Sljill ^1 Ujj 4* ^ J iUlui UjLjiall tl2j*j (jl 4 *jj £V!j 
SJ.*\ 4_a*iilAl lj! j\±a Lf M (ja-a»uill Jj* jj4j Lj ^M $4jL 1I 4jjLa^ull ^lj*VI 

l g 1 ^ HI V £l j&lb t jg *«ll SjAtla Jaajjjj .(jaAutll (jP tA4txj| LjjliHa 

4 jus jLxll till nj*\ 4ll£i*V jjj-k < fl^JeJI |4A (jSf <-q^ jS?I Jla <_$j* Li^P 

• uig-uill S^Alla kj4*j lA jijjj L$jJj (^Itilbj 
111 CjjjUllj tlltSa*VI LjluiaP Lg_La (£j*l| L-&lil! £ya lall*l! <—iSiljill Lai 

»JL_A Ojjj (jlz 4 kal, „ <LjI (jli 4ulp j clg_i 2 ui^uill SjAtla 4a^j <jiaj V 

Lflajl —uj (jl — £ lllj . jilu j (jjbj (jl (jjJ Sj^Ua jtkuJI Jj kagj ukljill 

c ^ * 

^yll Ljljlaalla (j-a lAjUaSl Cijliu 4_i£jjj CjIA j 2 dij4* lu> aJ IgJli Lj2 

__ ^ Ip ljUjAII o4A Jla $4ALla (jiajj . lj! jlajlaSj Jj jllal 

. (^ j^JI Lijlxll (j-a (jl jlij La^JjS t JjUafr lu£j£ ^Js-luj J^alll 

Meteoroids s^lj^ll Jjjj I-a 5jj^>all ^jSjaillj AjjI^HI Sjlall 

cs^ JlA* 111 ^Uolll u£l (jjj ^uuljll fLuaill (^i o jiumall dJLall ^jA j 

Cil jl_xj| (j_a ljUu^. (jC- jjUc. djLall dlA (jjSj . (jlajjU (JJ^II ci^lill 

ulalj_all CiUKa (ja (jj^J 42 jl Aj4o1a jl Ula2 <jj£j 42j tAjjj^lj 

.(JaaaIII Jja 4xj Uillall jlXa ^ ^511 S4lall (jAj 

ilj4a. (jP (^jujjIIj JjSfl Jjj^all I 4 JI 2 uiSljill (jjj La d4la J^-fll (jlS Lafaj 
lj) 4 c_t£lj£ll 4_u4l_^. JxL u^jill ^ku, dkjL l^Ljiuj ^JJ (joa. La^-Uill S jAUa 

• (ijaJI ufcUll 


30 



4_x_)Ui \x\\ ^Ic. 


oJLlC- , kht.s-XA C-LloJ 


J& (jjj La SjLa JjaJ qC LLtj ^211 jAljlall U 

^jaJI ufcUil 

(jj *JI utoUl! ( _ 5 J\ <_£)jill (joj La sjLa (jc- Luuj (jjl) jAljlall c AllaJ 

lIiLL j ji ^j|jS lj^ui S jAlIall o 4A QjZ 4Afl AjaulUIj £ jUJ lLu^. £^a ^jlajbU 
L^-jj £j\£ La^_a uifJJI SjfcUa ojj Jjjiillj . JSjLu jl 4 jjU UjIjS j\ t-ifw 
lJvLlSI JaJj ^_ylSl uLm^Jl ji SjLaJI 4JJ£ ^ic- Xajju (iljUUI j 4 jjLJI ljIjSJIj 

.uSj&U (jjaJI 

(—i £ jSJi j j aJ' L-fcUJI JjAaJ jA) jla ^Jc- Jjj »iAj 

j jj*j j| 4 * a&j < _ j ^a-uJI ^Ualll dilj jLa &a La 4ju J j V j < _ 5 -utA^I ^UallS 

Uj4_^j ls — j]|j Meteoroids^lj^l Jjj La SjLa ^jaJI i-fcUJI IgJj^-i JJa 

.UjLuj LgJc- 

Meteors 

Meteoroid v—SIj£ll <jj_j £_-uJjJI fUaill ^ SjLaII <>a JjU jl^jj 

ojm — uA 4jiaJ] ftljj L$-Ja*J .fjJ ^ <> 

St 

Aj^a "j juu I^jUa <_j-$2JuS 1$ ^<*1 <jc- SjLaJI jajjj flj^JL lgSiS jaI JxL ^LJ 
(—ll>aj oljJ V 4lafll'JL aII j| jaSI o 4A (j- 4 .cjtgJJL «<uu La (>r Aj 4iIaLL 

Jxij jt jL$-JI fUiii Iflajiui j (AJjxSI JxAj ji 4 JjaL» jjC- JJaUa ^ Iflajlw 

4_Ja^J ^ 2 LLaLa' JajLui j LlaV Ui^utll £>a <jl£ La ^ jj (jaJS .^j jjSo1\ Lj 

.JjIII c> 42j*^ 

4jaiL-o_JI jLxlIj Ja jll CAjjaa Jj^aj (jfr ^jUil ^jaLuJI p J^ail ^A u^u2li 

4j_^jS?I 4_JjjUJI J—xij o^J^' J*2 

70“11 <jJJ La 4AjU 4^^ajj 

. i— il— aIj* ji aII fjl juj V l^_ili£j di 
ilua, Uji; ^110 ^UjJ 

(J2l jjjaJ' o J_A (jjj LllSaa.^1 

i;r a2j 4Jtfi- Sjlja. 4]jjj2 
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4_x_iLi / (JJJXIiaI] dliall fk. 


oJLlC- , kht.s-XA c-Lloj 


f-jJa, j JjlLuuS AjjiujJI cjkjkl ,j-a ciVT oBC- ^Luta.^1 ok ojlja. 4_^jJ 
U—« Vj UjjSj fk 80 £lijJ Js. Lf d^h ^ Sjiuaa o JH f j4j jJaLa 

• ja^i <j* ‘ J kj]| <jijSM Jj '-^■ J '- A 

— •! U-S.M j ^ xk jU <jLaj La^-uJI (jlfr JJ Llllk 

u—a dl—aJI j—« ^Lx jj Sporadic ^ija JjVl -1 

<Xukj lAXuflj (jLaJj c4_L_JI oJX^a Xjlij| IgJ (jjkj fLuXI 

.JjIII 4>* 

1& j — gJaj ^1 t-ifruJ l ^Aj Meteor shower XjU.J .2 

(jl La Q—A 4-ajli jXsjj (j- 4 CiSJ lj)jjX JLui 

(jj_j £jl j__jj A ajjA A ljIjjS lAX«aj oXa ^jXj kj c^IauJ) X^t j 

0 jjB ^auu JX^-a 4& j*a (jj£j LgJ JaLuu (j£Jj t^jjl * til j XjI&Luj 

.Oj&Uall ok 4k)jk 4 _ujjLLH ojaill ^j ojjill 

V Lj^-uJI XjIX. j ojAUfl di ijXa. Uiui La (jVI Jljxallj 

XjLuB _ail XOkj jlXa | %Jkjj <jjLaXj]) Jja lAjlXa (jiajVI jjX 3 LaXlc- 

J_xijj t jluta j JjXa> JlX Jc- XikJlj ^y-SLaJlj jlkilj <3^^' 4k jkIL 
lJ^LJlII JX.J jj j—aJ JajXuJL jxu JjjlixSI ok <jli 4-tuajVI 4-jkkJt 

J ( ) A — j'jj c> kjja jLkil fl ja. <jijSM JJ*J kj c<^JaijSfl ^ jaJI 

Uj—^ J—kil Sljj £y* O^J^' ‘kLkJ |jla ;4kU VJ^W 

jj) l_ai .L_XiB...£ Jbjjj 4ojjk) u^ulII JiC- j)jjk jjSI oJLall 4ilo£ 

. Jai (jjLiuj ‘ -i^ Jail JJ£> (jli 4ibJl (j-a (_ijiiL 
jl oX^t j <Ua]Lj uukll jlXa (jiajVI £ia& kj 

4 ikj (_ji (jl£ |jli (jjolkj 4 it h jj k 

4jaXjj^ oX^lj 4_uL^k 4X. j Llllk ,lft oXo.l j 

,A (j^ikL ^a Vi 11 (jlx I j| Lai . (—ijXaiL 

J_la . i_LiaJL) (jUku>a (jLLul^-ui (jllLj LllLlA 
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4_x_)Ui \a\\ ^Ic. 


d- LlC- , kht.s-XA ^liui 


L_L| uag—M jU ^a Sjj» c£jjja c>ajVI lS^' cr^ 4 S"^ 4 

. CjL jUaJl tij±aa2 Jjl jjjJij ^a Sjj»j tCiLjhll 

£. a (jijSfl ^Jal—Ju ALD <j*a l^jU j jin <—i^uilj ji Jaa^U ,1uAj 3! .lie. j 

^buiiVI AjaSu 4 qh 1a1\ diA jj .tjvUli jIjla J 1 aj <_$ill <_£jL*JI ^»l jaJI 

J gila ^ jj jaaJ cf L^uJl ^ IgJblajI ^j±au jjLaj 

.AaObill AC- 3 a-v a^I pujjLi Aa \]| aiA Aj^ujoj aj_i2 

C5 _A £■ l*_ uH\ 4_JalIl ^jaall Aj^t-v ^jj£j cILAmVI t-i^-uj lIiLL j JjAj LaJuxi 

jjV' ^Tj—j < _ j _2 1^1 jj La£ ljAj ^U-ui^l ALij {j\ j\ . AujVI £ jj AC- ja~\ a 

ja_a < _ 5 _2 4_*£lj I_gj Ala9u jAjj ljUjU^ijJI <-j^_ui S. Ji£j 

. AjauiIH ^jj Ij£A j t( JjiJI (j-/i j JjaLa j (jjj ijLujjj 


jAu Jb ^U*iVl A^aii- 

1 ^ ^ ^ C 1 ^ t.*i'i 'l 1 9 


j ■ ' ^ ■■ ^ 


L_gJ 4 S^ilc- V A aja-v tl j ^_a a j a-v * CjIc- ja^ a Aj jLujJI Ajilail oiA j£J 

CjI _frlijjl ^ Ic- j^Jal Lj^-uil) jV tA jauiIS' tlua j^a V) cl-bi <-i^_ul5) SjAUsj 

1 ic- jjuiia Cjlfrj)A-\ aII diA j»jaJ U .^K 80 jl 70 110 j-« jjj 

.CjIjIajIASI <jA ojj^LaI! uSVl 

<Jjl djAl—ia2 .(jLuIaJIj <—>$ Jiil\ Ljl_k j S jAlia Jajjj ji ^jjaluu jVIj 

. (jiiAutll Jj^ CiLuXall ,_5 jLiil fljaJl (jjaj^l jjjC- AJojjjjj <— 

A j-aj AkjjjjJI ljUjIaIIj d JA jjaAj f La^I aj JjAaJI 
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4_x_)Ui pLLaaj / \a\\ ^Ic. 


aJLiC. , -ila*. 


c.l_L_o 


l^ij-ia. ic-ja 

jC- JjjmlaI! t_ uiall 

Aijll jx«l 

5/20 - 4/24 

(—ilia 

ljL jlill - liil 

8/20 - 7/23 

JlS uLjuj t-alia 

LjUjliijJ) 

10/27 - 10/ 16 

tjvU 

LjLjUaJI 

••V ♦ * 

11/20 - 11 / 15 

Jjj — Jaaj (—ilia 

UiLiuiVl 

12/16 - 12/7 

Phaethon v^jjS 

LjLwijall 


Fireballs AjjI —III ^1 j£lI 

i-fclill ^1 Ui£lj£ll la SiLa Jjii (Jxij diial Si <^il| jjiVI jAljlall ^>4 

^|J_^I ,^-A Sj-^S ^j** 1 j j c$ J ~>l l 

ojSj <_pll t jg^il l I 4 IL ui j*j j FireballsAjjlHI 

# 

lj£j£ SfLial aii JjLsu j lia^ aIgjflual aii 
A Vft j j£jj . sill! j- 4 Jal jl 3 - j-i^j <_$ jIuuaII 
£ jlj_JJJ (J il*JI (-al^-utll aiLa AJj£ (JA jA\ l^jiLa 

I 4i&ll uj^j -^28 - ^8 ojj 

^Iaua II djlll £jlou j k^Nj ajAliall OiA Jlal JU^Ijlli c ( _ # Jc-i af-Lual $lu 

<jSaau $j£ll aiA jailj j .AaJlj j| Ajjlj) jus! pLu^i UL^I 

.iilia^l diA Jla Auflj ilfr AjA jll ja Ijjjuii < _ r Lij liA j£j c jUa.VI 
Jlill jjl Jlaj (Jjh\ diAj csjjj£ jljlL Lja^ta jj£j AjjUII s>jSA I £jku»j 
I j—uija ^Lli AjjUII a j£ll j ‘ -i£ Jail j! jlli cAjjUSI d j£iL laja-aS) j ^lA jlall 

.1$jU jla 
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4_x_)Li \ a \\ dliall ^Ic. 


a JUC. , -ila*. 


C-lloj 


Meteorites iiljUKI 
ojbj LF^M^ U_a J j ^X 

pjLai LfU * ja. J*aj Jj t!iUlS Sjajj jaUu 
j_A fol^l f jaJI liftj t<jKjSM 
(V * | '^—4 L)J—% (ji KjliL-jj .djjjll 

LUa «ui ^__5I /,a jj V U^jSj LLuiLal A 

tfciljl_-nil <j-a (jlc-jj UliAj ;<Uajluj fLul 

uj J l£j^' zh * a iA micro meteorite JjVI g_jil) 

1 ^ A ' >U j ]£. 4_KJoj ljU jS UiAau Vj 4JjjaJ) tgjC’jxu t-m*u ji_u j! (jjU 

Vj cyl —:jj V ^L-lSaVI (j —i] <UKll SjjK <^Aj £jill Ui .^tiaxUb 

UiJ—aj J_Jjj <jKjSM ^Jouj Jj 4.1K tg_La Jj^aK ^UjI UK IjiLu jiujj 

. ^JauilU l^-al^Kual X£- 4_Kjoj 4AjS 
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